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WHICHEVER IS LONGER, FROM THE MAILING DATE OF THIS COMMUNICATION. 
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Applicant may not request that any objection to the drawing(s) be held in abeyance. See 37 CFR 1 .85(a). 
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DETAILED ACTION 
Response to Amendment 

Applicant's amendment of December 6, 2006 does not render the application 
allowable. 

Status of Objections and Rejections 

All rejections from the previous office action are withdrawn in view of Applicant's 
amendment. 

New grounds of rejection under 35 U.S.C. 103(a) are necessitated by the 
amendments. 

Claim Rejections - 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 

obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1 , 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 



Application/Control Number: 10/672,029 Page 3 

Art Unit: 1753 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 1-15 are rejected under 35 U.S.C. 103(a) as obvious over Palmans et al. 
(US patent 6398855) in view of Achuthan et al. (US patent 6472310). 

Regarding claims 1 and 9, Palmans et al. teach a method of forming a 
microelectronic structure forming a recess in a substrate (figure 7-8); forming a metal 
layer (i.e., Ti/TiN layer by physical vapor deposition or atomic layer CVD, column 7 lines 
53-56) within the recess; activating (column 6 lines 58-67) the barrier layer within the 
recess; electrolessly depositing a seed layer (column 7 lines 8-24) within the recess; 
and forming a metal fill layer over the seed layer (column 8 lines 12-46). 

Since the metal layer Ti barrier layer of Palmans et al. is deposited by the same 
method (i.e., physical vapor deposition or atomic layer deposition, see column 7 lines 
53-56) as that of the instant invention and to a thickness range of 15 nm, or 150 
Angstrom, (column 8 lines 20-24), in features having the aspect ratios of 2:1 or higher 
(column 9 lines 5-10), it would have been obvious to one having ordinary skill in the art 
to expect that the Ti layer of Palmans et al. is non-continuous. Furthermore, since the 
palladium activator solution and subsequent electroless plating solution is applied on 
the surface of the metal layer, it would have been obvious to one having ordinary skill in 
the art to expect that the activator solution and electroless plating solution is activating 
or depositing on the metal layer and on at least the non-deposited region within the 
recess. 

Palmans et al. differ from the instant claims in that the reference does not 
explicitly teach the specific thickness of the activating layer of the instant claims. 
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Achuthan et al. teach that the thickness of the activation layer are desired to be 
minimized to in turn minimize the volume of the activation layer within the interconnect 
opening. Minimizing the activation layer in turn maximizes the volume of the copper 
conductive fill material. Thus, maximizing the volume of the copper conductive fill 
material and minimizing the volume of the activation layer advantageously results in 
minimizing the resistance of the interconnect structure (see column 2 lines 51-67). In 
addition, Achuthan et al. teach that to prevent agglomeration of the activation layer, the 
thickness of the activation layer is scaled down to tens of angstroms (column 4 lines 27- 
31). 

It would have been obvious to one having ordinary skill in the art at the time the 
invention was made to have modified the method of Palmans et al. by using the 
activation layer thickness of Achuthan et al., because it would prevent agglomeration of 
the activation layer, thus eliminating voids for minimizing electromig ration failure of the 
copper interconnect (column 3 lines 37-41 of Achuthan et al.). 

Regarding claim 2 and 10, Palmans et al. teach forming a high aspect recess 
comprising an aspect ratio up to 3.5 (column 8 lines 37-46), which is within the range of 
the instant claim. 

Regarding claim 3 and 11, Palmans et al. teach forming a non-continuous 
comprising of Ti/TiN (column 6 lines 49-51). 

Regarding claim 12, Palmans et al. teach electrolessly depositing a copper layer 
comprising a grain size of about 1 (jm or greater, since the copper layer of Palmans et 
al. is deposited by the same method and conditions as those of the instant claim. 
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Regarding claim 4-5, Palmans et al. teach depositing an activation layer wherein 
the activating layer within the recess comprises of palladium (column 6 lines 58-67) is 
formed on the non-continuous metal layer and the at least one non-deposited region 
within the recess. 

Regarding claims 6, 13 and 15, Palmans et al. teach electroplating a copper 
layer on the seed layer (column 8 lines 35-46). 

Regarding claim 7, Palmans et al. teach utilizing a chemical mechanical polishing 
process (column 8 lines 27-31). 

Regarding claim 8 and 14, Palmans et al. teach forming a substantially void free 
metal fill layer, since Palmans et al. use the same plating method as that of the instant 
claims. 

Response to Arguments 

Applicants' arguments have been considered but are moot in view of the new 
ground(s) of rejection. 

Conclusion 

Applicant's amendment necessitated the new ground(s) of rejection presented in 
this Office action. Accordingly, THIS ACTION IS MADE FINAL. See MPEP § 
706.07(a). Applicant is reminded of the extension of time policy as set forth in 37 CFR 
1.136(a). 
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A shortened statutory period for reply to this final action is set to expire THREE 
MONTHS from the mailing date of this action. In the event a first reply is filed within 
TWO MONTHS of the mailing date of this final action and the advisory action is not 
mailed until after the end of the THREE-MONTH shortened statutory period, then the 
shortened statutory period will expire on the date the advisory action is mailed, and any 
extension fee pursuant to 37 CFR 1.136(a) will be calculated from the mailing date of 
the advisory action. In no event, however, will the statutory period for reply expire later 
than SIX MONTHS from the date of this final action. 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Luan V. Van whose telephone number is 571-272-8521. 
The examiner can normally be reached on M-F 9:30-6:00. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Nam Nguyen can be reached on 571-272-1342. The fax phone number for 
the organization where this application or proceeding is assigned is 703-872-9306. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). 
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